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On-site flows generated by the proposed project will be collected and conveyed using a combination of 
surface flows, ribbon gutters, inlets, and subsurface storm drains to convey flows to the proposed water 
quality treatment. This biotreatment device will treat low flows and allow higher storm events to bypass 
into the storm drain system. These treated or bypassed flows will outlet to the underground detention 
tank, to the lift station, and ultimately to the existing southerly storm drain line. Secondary overflow is 
provided by existing 6’ wide openings through curb and retaining wall proposed per March Commerce 
Center Precise Grade, PA 05-0042 by Thienes Engineering, Inc. (included in Appendix D). 

All proposed on-site and off-site facilities must provide proper clearance, horizontal and vertical, from an 
existing 30”gas line that cross the SEC of the project site. Channels conveying off-site flows will cross 
overtop the gas line at an existing earthen mound. On-site subsurface storm drain systems will cross 
under the gas line, utilizing lift stations to then outlet into existing storm drain facilities. 

Proposed flows will follow existing flow paths established per Storm Drain, PA 05-0042 by Gabel, Cook 
and Associates, which outlet into an open area south of the project site and north of the I-215 freeway. 
Since the pre-condition and post-condition are both fully developed, light industrial sites, there will be no 
increase in flows or intensity from historic storm events. 

METHODOLOGY 

HYDROLOGY 
Hydrologic calculations were performed in accordance with the RCFC&WCD Hydrology Manual, dated 
April 1978. The Rational Method was utilized in determining peak flow rates. 

The hydrological parameters, including rainfall values and soil types were derived from the RCFC&WCD 
Hydrology Manual. The isohyetal maps and soil map have been included in Section 2. 

Rational Method calculations were performed using a computer program developed by CivilDesign 
Corporation and Joseph E. Bonadiman and Associates Inc. The computer program is commonly referred 
to as CivilD which incorporates the hydrological parameters outlined in the RCFC&WCD Hydrology 
Manual. 

The Rational Method was used to determine the peak flow rates to size and design the drainage facilities 
need to convey onsite flows through the site to the proposed basin. The flow rates were computed by 
generating a hydrologic “link-node” model in which the overall area is divided into separate drainage 
sub-areas, each tributary to a concentration point (node) determined by the proposed layout and grading. 

The Unit Hydrograph Method was used to determine the peak flow rate and volume associated with the 
2-year, 24-hour storm event for the site. Calculations were performed for both the existing condition and 
developed condition to be used in the analysis of HCOC mitigation. See Section 4 for additional 
information and results regarding the hydrologic analyses performed for this project. 

HYDRAULICS 
Water quality calculations were performed using spreadsheets that were created by RCFC&WCD. 
Preliminary calculations and additional details can be found in the Preliminary-WQMP. 
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SECTION 2 -  HYDROLOGY ANALYSIS  

HYDROLOGY PARAMETERS 

The RCFC&WCD Hydrology Manual was used to determine several of the hydrological parameters. The 
following rainfall depths were utilized in the hydrology analyses, which were obtained from the 
isohyetal maps provided in the RCFC&WCD Hydrology Manual: 

 

Table 1 – Precipitation Values 

 

Duration 

Storm Event 

1-Hour 

(inches) 

3-Hour 

(inches) 

6-Hour 

(inches) 

24-Hour 

(inches) 

2-Year 0.5 0.8 1.2 1.8 

10-Year 0.8 - - - 

100-Year 1.2 1.9 2.5 4.0 

 
The value for slope of intensity was determined to be 0.5 per the Standard Intensity-Duration Curves 
Data for Sunnymead-Moreno. The isohyetal maps have been included in Appendix A. 

Based on the Plate C-1.16 (Riverside-East) in the RCFC&WCD Hydrology Manual, the project site is 
classified as soil type C. The soils map is included in Appendix A. 

The cover type was determined based on the existing land cover and proposed land use of the site. 
Hydrological computations for the existing condition were done using ‘Urban Covers (Commercial)’. The 
‘Commercial’ cover type was also used to represent the developed condition. The table below 
summarizes the runoff index values and the recommended values for percentage of impervious cover for 
that category: 

Table 2 – Cover Type  

Cover 

Type 

Soil 

Group 

A 

Soil 

Group 

B 

Soil 

Group 

C 

Soil 

Group 

D 

Percentage 

of 

Impervious 

Cover 

Urban Covers 

(Commercial)  

- - 69 - 90% 

 

ON-SITE AND OFF-SITE RATIONAL METHOD HYDROLOGY 

The rational method was used to determine peak flow rates in order to adequately size the proposed 
subsurface storm drains and associated inlets used to convey on-site flows. The on-site project site area 
was small enough to only have one on-site drainage area, which is all treated by a biotreatment water 
quality device. The off-site tributary area was split into six areas, which all terminate at proposed channel 
along the project’s northern and eastern boundaries. Ultimately, the stormwater runoff will be conveyed 
to the downstream Line “A” Day Street Extension per PA 05-0042 by Gabel, Cook and Associates. 
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Secondary overflow is provided by existing 6’ wide openings through curb and retaining wall proposed 
per March Commerce Center Precise Grade, PA 05-0042 by Thienes Engineering, Inc. (included in 
Appendix D). 

The following table summarizes the rational method results at key points: 

Table 3 – Rational Method Results   

Point of Interest 

10-Year 

Peak Flow Rate 

(cfs) 

100-Year 

Peak Flow Rate 

(cfs) 

Node 110 

Runoff generated from on-site and off-site areas tributary to 

Line “A” Day Street Extension (prior to lift station) 

47.7 70.3 

 

The rational method output files and hydrology map have been included in Appendix A. 
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SECTION 3 -  HYDRAULIC ANALYSIS 

ON-SITE STORM DRAIN FACILITIES 

The project proposes one storm subsurface storm drain system, which will utilize curb and gutter, ribbon 
gutter, and surface flow to convey on-site flows and v-ditches and channels to convey off-site flows 
through and around the project site. On-site flows will be kept separate from off-site flows for treatment, 
but treated and larger flows that bypass treatment will be directed to the same storm drain system of the 
off-site flows. All flows will outlet towards the existing off-site Line “A” Day Street Extension. 

See Appendix B for all hydraulic calculations. 

Line-1 (Proposed) 

The proposed storm drain line will intercept on-site flows with inlets after they are conveyed via surface 
flow, ribbon gutters, and curb and gutter. On-site flows are collected and kept separate from off-site flows 
to allow for water quality treatment. The proposed storm drain line will intercept off-site flows with 
inlets in channels at existing low spots along the project boundary. The treated and larger flows that 
bypass treatment will be conveyed in Line-1. A normal depth calculation from the CivilD rational method 
output was used to determine the approximate size for Line-1. A proposed lift station will be required to 
convey flows to the existing downstream line, Line “A” Day Street Extension. A hydraulic model for 
Line-1 will be provided during final engineering to further assess the storm drain design. 

High Flow Bypass Structure (Proposed) 

On-site flows will be directed towards a water quality biotreatment device. Larger storm events will 
bypass the device and outlet into Line 1.  

On-Site Lift Station and Underground Detention Tank (Proposed) 

There is an elevation gap between the proposed on-site storm drain system and the existing storm drain 
system downstream of the project site, so a lift station is proposed to outlet the flows. An underground 
detention tank is proposed in conjunction with the lift station. The detention tank was sized to contain the 
volume of the 100 year – 24 hour storm event. 

OFF-SITE STORM DRAIN FACILITIES 

Line “A” Day Street Extension (Existing) 

Line “A” Day Street Extension was constructed per Storm Drain, PA 05-0042 by Gabel, Cook and 
Associates (included in Appendix D). Line “A” is a 48” N-12 pipe sized to convey 73.0 cfs. The storm 
drain line outlets flows from the existing developed site into an open area south of the project site and 
north of the I-215 freeway. Secondary overflow is provided by existing 6’ wide openings through curb 
and retaining wall proposed per March Commerce Center Precise Grade, PA 05-0042 by Thienes 
Engineering, Inc. (included in Appendix D). 

V-Ditches and Channels (Proposed) 

Off-site flows impact the project site along the northern and eastern project boundaries. In order to 
intercept these flows, the project proposes concrete v-ditches and channels along these perimeters to 
intercept and separate off-site flows from the on-site storm flows.   
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SECTION 4 -  BASIN ANALYSIS 

ON-SITE UNIT HYDROGRAPH METHOD HYDROLOGY 

The unit hydrograph method was used to determine the peak flow rate and volume in order to confirm 
there is no requirement for HCOC mitigation. Unit hydrographs were performed for both the existing 
condition and proposed condition. The existing condition is used to establish a baseline for comparative 
purposes. The proposed condition is used for design purposes. Both the existing and proposed conditions 
model fully-developed, industrial project sites. The following table summarizes the results of the unit 
hydrograph analysis: 

 

Table 4 – Unit Hydrograph Results 

 Existing Condition Proposed Condition 

Storm Event 

Volume 

(Ac-ft) 

Peak Flow 

(cfs) 

Volume 

(Ac-ft) 

Peak Flow 

(cfs) 

2-Year, 24-Hour 3.55 5.8 3.55 5.8 

 

The unit hydrograph output files and hydrology map have been included in Appendix C. 
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SECTION 5 -  CONCLUSION 

Based on the analyses and results of this report, the following conclusions were derived from the 
hydrology and hydraulic results: 

• The proposed on-site subsurface drainage improvements will adequately convey flows to the 
water quality treatment device and provide flood protection for the 100-year storm event. 

• The proposed project will not impact flooding condition to upstream or downstream properties. 
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HYDROLOGIC SOILS GROUP MAP (PLATE C-1.16) 
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UNIT HYDROGRAPH HYDROLOGY MAPS 
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